Objective: Engaging in agriculture greatly affects workers' lifestyles, particularly related to physical activity. This study aimed to clarify the prevalence of lifestyle-related chronic diseases among workers engaging and not engaging in agriculture in rural areas of Japan. Methods: A total of 4,666 consecutive participants aged ≥40 years (1,929 men and 2,737 women) were recruited during health examinations conducted from 2006 to 2014. For analysis, the participants were divided by sex and age into those engaging in agriculture and those not engaging in agriculture. Results: Engaging in agriculture may be contributing with a low prevalence of dyslipidemia, a constitutive factor of metabolic syndrome, in both sexes between the ages of 40 and 64 years. In the elderly aged ≥65 years, engaging in agriculture may influence the low prevalence of hypertension in men. Hypertension, a strong risk factor for stroke and cardiovascular disease, is very frequent among the Japanese elderly and, therefore, engaging in agriculture may have a significant impact on its prevention and control. Conclusion: In rural areas of Japan, engaging in agriculture may contribute to the control of lipid metabolism in middle-aged individuals and blood pressure in the elderly.
Introduction
Currently, Japan is facing new problems with its medical insurance and nursing care systems for the elderly brought about by the rapid aging of the population 1) . Based on statistical data, the proportion of the Japanese population aged ≥75 years is expected to increase by 25% by 2025 2) . In particular, in rural areas of Japan, the increase in the ageing population is remarkable, and the demand for care is high and still rising. Considering that the current situation may threaten the sustainability of health insurance 3) , there is an urgent need for effective strategies to overcome these issues, that is, the elderly individuals are strongly required to maintain a healthy lifestyle and prolong the healthy life expectancy.
Health promotion activities have become increasingly popular in developed countries, including Japan, and are gaining importance 4) as they have the potential to improve quality of life. This potential is based on the fact that most of the leading causes of poor health and short healthy life expectancy are avoidable or controllable. This particularly applies to lifestyle-related diseases such as hypertension, diabetes, hyperlipidemia, bone and musculoskeletal disease, and some forms of heart disease 5) . Few studies have reported the prevalence of cardiovascular risk factors in middle-aged and elderly workers in Japan. Kuwahara et al. 6) recently reported on the health status of several categories of industry workers based on their health examination as mandated in the Industrial Safety and Health Act. They reported that the prevalence of cardiometabolic risk factors, including hypertension, dyslipidemia, diabetes, obesity, and metabolic syndrome, increased with aging both in men and women. Suka et al. 7) also reported a higher prevalence of hypertension, hyperlipidemia, diabetes, and obesity in middle-aged male workers than in middle-aged female workers. In addition, similar trends and prevalence have been shown in the National Health and Nutrition Survey conducted by the Ministry of Health, Labor and Welfare of Japan 8) . In a super-aging society, the promotion of health depending on the life stage of each person becomes important. In rural areas of Japan, the agricultural working population is relatively larger than that in the urban areas, and middle-aged and elderly workers account for a large proportion 9) . Engaging in agriculture involves many physical activities and may contribute to the promotion of health among middle-aged and elderly individuals, thus leading to the extension of a healthy life expectancy 10) . This study aimed to investigate the prevalence of each lifestyle-related chronic disease to clarify the health status of individuals who engage and do not engage in agriculture. 
Methods

Participants
Health status interview
Data on each participant's health status were obtained through a face-to-face interview, including questions regarding diagnosis and prescription medicines for diseases such as hypertension, dyslipidemia, diabetes, hyperuricemia, cerebrovascular disease, heart disease, nephropathy, hepatic disease, endocrine disease, and musculoskeletal disease. With regard to lifestyle habits, current smoking and the presence or absence of smoking history, and alcohol consumption were addressed 11) . A total of 102 individuals with missing variables were excluded from the study. The remaining 4,666 individuals (men: 1,929, women: 2,737) were included in the study.
Anthropometric measurements
Body weight was measured to the nearest −0.5 kg with the participant wearing very light clothing. BMI was computed as weight (kg) divided by height in meters squared (m 2 ), and obesity was defined using a BMI cut-off point of ≥25 kg/m 2 .
Statistical analysis
Individuals working in agriculture full-time and parttime were divided into two groups: individuals who engage in agriculture, and individuals who do not engage in agriculture including those who grow a small vegetable garden. All analyses were performed by stratifying the participants by age (those aged 40-64 years and those aged ≥65 years) and sex. The χ 2 test was used to analyze the prevalence of each disease between participants engaged and not engaged in agriculture. Odds ratio and 95% confidence intervals (CI) for the prevalence of each disease were calculated by binomial logistic regression analysis after controlling simultaneously for potential confounders. In all binomial logistic regression analyses, the group of participants engaging in agriculture was used as a reference group. The covariates included in model 1 was age, those in model 2 were age and lifestyle habits (current smoking/smoking history and alcohol consumption), and those in model 3 were age, lifestyle habits, and BMI values. All statistical analyses were performed using IBM ® SPSS ® Statistics software package version 22.0 for Windows. A P value of <0.05 was considered statistically significant.
Results
Prevalence of lifestyle-related chronic disease in the 40-to 64-year age group Table 1 shows the results of the frequency of obesity and low weight and the prevalence of lifestyle-related chronic diseases in middle-aged participants who are engaging or not engaging in agriculture. Among middle-aged all participants surveyed, obesity (BMI ≥ 25) was widespread in both sexes, with a frequency of 27.5% for men and 19.7% for women. In men, the frequency of obesity in participants engaged in agriculture was 24.2%, which is significantly lower than that in participants not engaged in agriculture (31.6%) (P = 0.03). Subsequently, Table 3 shows the results of the odds ratios for obesity, calculated after adjusting for age in | | doi: 10.2185/jrm.2019-008 model 1, and age, smoking status, and alcohol consumption in model 2. In model 2, the odds ratio for participants who were not engaged in agriculture was 1.42 (95% CI: 1.01-2.00; P < 0.05), in comparison to the odds ratio for those who were engaged in agriculture, who had similar trends in model 1, which was only adjusted for age. In women, there was no significant difference in the frequencies of obesity. Hypertension was determined as the most widespread lifestyle-related chronic disease in middle-aged male and female participants, and there was no significant difference in the prevalence between participants engaged in agriculture and those not engaged in agriculture. Dyslipidemia, mainly hypercholesterolemia and hypertriglyceridemia, was also widespread in all middle-aged participants. Notably, its prevalence was 17.9% in women. The prevalence of dyslipidemia in participants engaged in agriculture was significantly lower than that in those not engaged in agriculture for both sexes (men: 7.7% vs. 13.6%, P = 0.01, women: 10.3% vs. 20.9%, P ≤ 0.01). In model 2, the odds ratios for participants who were not engaged in agriculture were 1.92 (95% CI: 1.15-3.18; P = 0.01) in men and 2.34 (95% CI: 1.46-3.75; P < 0.01) in women. These trends were similar to those observed in the age-adjusted model 1 for both sexes. Analyses with adding BMI values as a covariate was performed in model 3, since the onset of many lifestyle-related chronic diseases was affected by BMI. There were still significant differences between participants engaged in agriculture and those not engaged in agriculture, even though the BMI was adjusted. Furthermore, the odds ratios were 1.81(95% CI: 1.09-3.03; P = 0.02) in men and 2.34 (95% CI: 1.46-3.76; P < 0.01) in women. None of the other lifestyle-related chronic disease showed statistically significant differences between participants engaged and those not engaged in agriculture among middle-aged participants.
Prevalence of lifestyle-related chronic diseases among participants aged ≥65 years
The same analyses were performed in participants aged ≥65 years (Table 2) . Remarkably, there were significant difference in the trends in prevalence among participants aged 40-64 years and those aged ≥65 years. Hypertension was extremely prevalent in men and women aged ≥65 years (men: 40.3%, women 44.5%). In men, the prevalence of hypertension for participants engaged in agriculture was 35.8%, which is significantly lower than that in participants not engaged in agriculture (44.5%) (P < 0.01). Subsequently, binomial logistic regression analyses were performed ( Table  4 ). The odds ratios for male participants who did not engage in agriculture, after adjusting for age in model 1, and age, smoking status, and alcohol drinking in model 2, were 1.35 (95% CI: 1.07-1.70; P = 0.01) and 1.37 (95% CI: 1.08-1.73; P < 0.01) respectively, compared with the odds ratios for participants who were engaged in agriculture. From the results of additional analyses using BMI values (model 3), a significant difference was observed, and the odds ratio was 1.30 (95% CI: 1.02-1.65; P = 0.03). In women, a similar trend was observed in the prevalence of hypertension (40.5% vs. 45.9%, P = 0.04); however, no significant difference was found after adjusting for covariates.
Discussion
The highlight of the current study was to clarify the prevalence of lifestyle-related chronic diseases among workers engaged and not engaged in agriculture in the rural areas in Japan by sex and age (40-64 years and ≥65 years).
By comparing the results of the participants who were engaged in agriculture with those who were not engaged in agriculture, we were able to confirm the prevalence of middleaged obesity, dyslipidemia, and old-aged hypertension. For middle-aged obesity, the frequencies were still high in both sexes (men 27.5%, women 19.7% in this study), despite the implementation of political countermeasures in the past two decades, such as "Healthy Japan 21" in 2000 and the Health Promotion law in 2003, declared by the Japanese Ministry of Health, Labor and Welfare 5, 12) . Considering these backgrounds, our findings, that the frequency of obesity in middle-aged men and dyslipidemia in middle-aged women were lower among workers engaged in agriculture, suggest considered to have a great of impact on the prevention of obesity and obesity-related diseases. Furthermore, the odds ratio of dyslipidemia among participants not engaged in agriculture remained high even after adjusting for BMI value (model 3 in Table 3 ). This result lead us that engaging in agriculture could be associated with dyslipidemia in middle-aged participants through mechanisms that could partly be independent of its effect on BMI.
Among the elderly people in Japan, hypertension is the most widespread chronic disease; in our study, the prevalence rates of hypertension aged ≥65 years were 40.3% in men and 44.5% in women (Table 2 ). In such situation, it was quite beneficial in terms of results for prevention of hypertension and control of blood pressure that the frequency of hypertension among participants engaged in agriculture was lower than that among those who were not engaged in agriculture in both sexes. In particular, among elderly men, the odds ratio for hypertension among participants not engaged in agriculture remained high, after adjusting for age, smoking status, and alcohol consumption (model 2 in Table 4 ). Furthermore, in model 3 shown in Table 4 , the odds ratio for hypertension among participants who did not engage in agriculture remained high even after adjusting for BMI value. These findings suggest that engaging in agriculture could be associated with hypertension in elderly men, through mechanisms that could partly be independent of its effect on BMI. Hamano et al. 13, 14) previously reported that social contexts contributed to the control of blood pressure. The social contexts related to agriculture may be one of the factors that can potentially control blood pressure, which is not affected by BMI.
It was also found that the prevalence of bone and musculoskeletal disease, primarily knee and lower back pain, were not significantly different, but slightly higher among the participants engaged in agriculture, except for elderly women. It seemed necessary to provide care for the knees and lower back of participants engaged in agriculture. On the contrary, women were relatively more likely to develop bone and musculoskeletal diseases than men and had higher risk of osteoporosis.
The strengths of the current study were as follows: data on the participants' diagnosis and prescription medicines for each disease were used in this study, although these data were only obtained through face-to-face interviews. There are also limitations to the current study. The cross-sectional design of this study prevents it from inferring with any causal relationship. The sample size was relatively small, although the prevalence of major chronic diseases among all participants showed trends similar to those reported in several investigations in Japan 6, 15, 16) . A selection bias might be present, since the participants were recruited during health examinations conducted by the National Health Insurance. In addition, potential confounding factors, such as socioeconomic status 17) , diet composition, and exercise habit, as well as other physical habits, were not included; hence, the findings from this study should be cautiously interpreted. Although cancer 18) is a growing concern in Japan, we did not perform a systematic analysis of the collected data because patients with cancer do not tend to participate in a general medical checkup. Future studies should elucidate the current situations of these issues.
In conclusion, this study confirmed that engaging in agriculture may contribute to the control of lipid metabolism in middle-aged individuals and blood pressure in the elderly individuals.
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